ACTA ARACHNOL., 33: 9-17, 1985 


9 






ti y ij 7 


^ m m 

t 186 HiimiS 2-12-19 

0f S ^ ^ 

t185 1-6-6 


Synopsis 

Shinkai, Akira (Kunitachi High School of Music, Kunitachi, Tokyo 186, Japan) 
and Eiichi Shinkai (6-6, Honda 1 chome, Kokubunji, Tokyo 185, Japan) : The 
web-building behavior and predatory behavior of Theridiosoma epeiroides Bosen- 
BERG et Strand (Araneae : Theridiosomatidae) and the origin of the ray-formed 
web. Acta arachnoL, 33: 9-17 (1985). 

The web structure and the predatory behavior of Theridiosoma epeiroides 
Rosenberg et Strand, were observed. 

The orb-web of this species represented a unique type. The web had no hub, 
but had several radii tied together near the center. The spider held up the web 
with a tight thread in the center, therefore it formed an umbrella turned inside 
out. When an insect struck the web, the thread was released, so that the web 
sprang back and caught the insect. 

The process of web-building was observed, too. It was first spun as a typical 
orb-web with a hub and several spiral turns in the notched zone, then these thread 
were bitten out. The proceeding process of web-building suggested that T. epei¬ 
roides was derived from orb-weaving ancestor. 


ijyy Theridiosoma o ^ 

K X ^ X WiA ' Ti'dl ^ ^ (Comstock, 1940; Gertsch, 1949, 1979; Bristowe, 1958; Levi, 
1968; Kaston, 1972; Main, 1976; Foelix, 1982)o Oldgtt Comstock 

(1940) t Gertsch (1949, 1979) d]> Theridiosoma radiosum (McCook) (C T. gem- 

mosum Tl^^) Xfc. Bristowe (1958) t Kaston (1972) 

Theridiosoma gemmosum (L. Koch) CJtF) J; ^6 L, C O ^ T: 

rc LtJ b 

(Fig. 1), C OCD 

^ t L t b 1893^ (Comstock, 1940 Xdt, 1883L o TV^ ^) K McCook KX-^X Trayj 
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a ray-formed orb-web 1 5 Kfi-otz (Comstock, 1940)o 

(Levi, 1968; Main, 1976), Sjtfcsgibixtri'?, i i'5 
(Comstock, 1940; Gertsch, 1949, 1979; Bristowe, 1958; Kaston, 1972) „ 4 
fc, trapline (Comstock, 1940) /i)l®0<'-Cfc 0, i 

i'rit* Lt; l' 2>o LItfuli-t;- 

trapline iir7c<*0^-tir-C tSffi-f So i ©fcfeHttRlittf-i'iS (Fig.2)o :?-=e(ii© i 5 

trapline !&■<!: tife-fe, J: 5 Kxrs 0 H 

e> 4 o-r L 4 5 o 

47c, LtOTct'nH (no hub = iti L#) liP^^©ffi,f:4-0#olt, ilfiC L#iii 7i:Sli 
@{i Comstock (1940) ^ Gertsch (1949, 1979) iC4-s 0, 

RHilWIlilci Lt^J?-o7cnSf^-^< Si'i, i©i Ltigi7j;Sj 

<t f-S'n 1' So 

Eberhard (1982) 14 = *'4'Araneoidea ICjg-fS 4*lC'Ol''Cl§Sfx 
®j^tii©iflglTSi^^4L^'it^d' ^•^^ItLpIffltcibKi'Scifc.i o, ?4*>'J:C7'®f4©^^4=>-?:© 
rfs1©)H&M^r'Ol''Cai-<ycifeS;^l§^'L7:AL i©^'©Pt^t:' 7’. radiosum ©IgUliglc-ot' 
-C-f^t'^nSi iTi'i-ti-tSo iirlciSi, i L#4i—fg-o< Six7c©45i®®$ixSi4 Lti-7j;SC 
i, 47;S«^;4lliS7:ltP34»4c5gSiiSr i:Ai$g^$4t-Cl'So §Slc, |l,g©giM T/n?n*V 
soma spp. -t;'(44I^4^^®S7cl'7-t4>t'Si i^ii'Ti'iizIl^SlT'trt'So 

t;©J;5lc, * 7 4 7 4'*M©llfii:7|-H4:'i4#< © -^T P^Six'Ct'STil, ftli© 

A 7 * 7 4''tJg©,||#|l§fC'Ol'"C1447'f4i4Ci4'4^ (1961) 7'*7 77 7^'-t T. epeiroides 

mmi’^ISiff^Xyli$fi^Kt£^X - »§ - ife4t4^t46~14*4;- - »§ - 4''C#l£t:'2 X 

L7c%© 7)'#1'0-Bg-i LtolHii47j:<, ,'^JcMi'yX, i' 

rt'SJ i, 47cA44S (1968) 14 r/jN§l>n8|i§r(gS4»TiSfl^-r;'7ct'J tm^LX^^ZtmX'i, 

So 

-1:4 4;', #:^S14j!tl5f4 "4 S 4 7 * 7 4'-t Theridiosoma epeiroides Bosenberg et 

Strand ©ffltBlii•^•©iigffliSg, #(4i'©4$tcLX ray A4tSitS7)s 4fc-l:©S14;'©jlf© 
4'©li'il:, 0 4si4,g'1-S (T. epeiroides 44t T 7 y *lc,g-tS T". 
gemmosum i 13;f4|a|li7j:||^li^ 4 “fe. )i^3ii@4 S 4 4 Ti'iflJM LTco $^14, 1^)1© 

FM^KS ^•€14< S-^4:||©)l^i£lc4:t7£itlA'i|gftSi47c©4:'4 4l4|g§L, ■?:4 lP> 4-4 i 
14L4:4 ©llf©Et^^rot^4:©—#^^)$-tSo 

7j:*j, 4 i»Sf4*7c 0)ifsn^K*^iS:gA7f4gjl*ti±14}43ti^©*g/i;i: Lt: A7c7f 

t'/Co 47;, *^ltA^ltlti:gl^fflKfl;i'4{4t"o4 4i:;5';S®^|^4JEiAl'7;7c^$4$'4 7j:ffll|5:4t 
;i;L4:i'7c7ct'7co 4 4i4|f < fflUcLtF L±lf S„ 

yj a 

iiSi4^«i|lA5E^ft:t4:feSAi^M©i:i44ol'4;ff7j:o7co * 7 * 7 7'-tt4g|Sfat^iDSo7cT 
7^©rd]4=, g|()!t±©0iE*7xi44)g|BL4: A7cAif@#:l;(44''7£ < payt)!Pdll4l(4©AHf@#:)|:ii|?,L7c 
© A4:'^ ^ Tco 
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o T 0 Wj^ 0 f'^o ^ Cryptomeria japo- 

nica D. Don, ^ X=\^ Cornus controversa Hemsley, Hydrangea macrophylla 

Seringe tj: f^o 

n IK'f(tl983<fi 6 i! 12 D , 26 H , 7 H 10 FJ <D 3 D FbIX:', 4 10 : 00~18 : 00 K%m LtCo 

15:00 m^<^hhfCo 

3 cm 0'41fiX:7liteL7Go tfc, ^ • 3 tX 

/J-;, 3 3 LTio 

L^KU[B - Lray 

tfc, x 7 y' y 

L7gc 

4':1oN ijyijy Xx-X £ 
xXu^ (T^^ii-<v:F±S^^y ^ y/EX >y X- 300 m/) £ 6V L7Co 

rj 1 Jy497G:6^0-<ll1?lI<D|lf^yol^X0||'^^0 ^ -h, X 7 ;ilOFl^ya'#^'L7G 4 

X X X XxXti^-^XSlI^-F^X'^oTio fSi'^, I98i^-^(D7 
L7G/xiiyjcf4*<D ^(Dt±<m\: ^ fco 


<ll0^i^(c:c>ur> 




yfl 12 cm, 3 3f^. 11cm (DH^'^'T: 
^0, X y ^KCJXIS^:, 3 3 t 

fz, trapline 4 f:^!]^* 3 "ClXco 

Fi: tj: I ^ L ^ 4" f5i I ^ XI ^ :6 ^ ft XxK ¥ X ;Ft XI Xg % ^0 

PlfgP^-^fz (Fig. 1, Fig. 2)o 


Fig. 1 Ray-formed web of T. epeiraides. Fig. 2 Ray-formed web of T. 


(a front view) 


epeiroides. (a side view) 


:iL^K^fz:6mmK^t, X:Lx:B«TS: 

ray ■r^(Dt tt 3 ^M X ^ ^t-yXlHz (Fig. 4-g)o trapline 
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^ 'M 


bj-®t m - 


Fig. 4-g 4'0 *J; 

fjPPt;- trapline 

<■■ >) ^-a-Ct '/to ^ 0 ^11,'S ii"?> o 11 'fc 

(Fig. 2, Fig. 5)o t Bristowe (1958), Gertsch (1949, 1979), Foelix (1982) ^7)5 

fljgLTtJ; 5tc5|;d'(ca <>=¥ Hyptiotes to 11'5o 

irtsih-h, * 7 * 9 S.r7'»c|f^^ttSuPt;- trapline 

o r I' ?) t i -C-*?,o 47c. <+:))-Foelix 

(1982) ©fgjjiLTcJ; 5 C, 9-etO#:;4' Ta 9JgO J; $ C trapline a living- 

bridge Cbittsii, trapline 4r7c 1 5 

<isiiiiiiii (cL?si5o®«&4''i:'ic)> 

( 1 ) '7 

^-toioiBG-C'io/Co fTcfc-tp, 9 * © S (c 

7^tc^r4^;4'l*-f'oli4=’$iL'Ct'<0 i ©i 5 r L t tu t L t 

(proto-hub) piX^fziD-h, t L12 13(3: i'd 9 , t ©|^(c 2 4:©x4?7)>:73-|l!4§ 1^7:o Ti 9 
4:58 9©fTS!i(iffiSM (1982) © 0 6-a (t:4^L7c4©i®Gtl^oTto 

(2) t Lt4^4'!b7£«*©)illiili 

^ Xht t ©ligti “-o© ^ 4 7”r^ii 

tli-So O'toii, t 

Lt;^:*4?c@.fi-t%4©-t;-, 4 517 
4-Ofi t L i-4:4 ifl^7i%2iS2F)i&t(-7c 
7-rt'?,4©-t:'*5(ffiS 

9) 7 9i 7 

^tX'^^, 7clo;i'''Ol4:^4^(i t L 
J; 9*4 1 cm < i4t'*4L7c 4 t 6 (c 
H#:r 1 MJ/cW© < bit fz (Fig. 3, 

Fig. 4-a)o 

(3) l5l«4^A'14 3 7^tO)g|B)i@ 

(Fig.4-b)„ a it 

t©4i:a7 4;4r4^{e;4'F,5|tfflL7c2)'i4, l£il-*4(f5i'i;^©3ir43rSfjL7:t' 
<*4 ttt;'it4 9^4M14-3<2fc 2~3 rflI®)2)>L-t3 74;;©?ltffiL:^-t?)„ t©frKitt 1 9 / 
7 7 9'7->M Cyrtarachne ^ X b X X ^Ji^, Hyptiotes X^bil?>frWj < iUXi'6 (ff 

®HJ!. *^gl)o ^©fi, 3'-9(i-^©3ir4%:^'7 l'4t;47®-x4®d'$44 t©lltlC(iS 

7'f4?|#tti$lt2>t4(47cl'„ 



Fig. 3 Hub and a temporary circle (coated with 
the white spray). A part of radius (upper 
left) were gone. 





thread was renewed, (e) • (f) Process of ray-building. The radii from ® to (5) formed one ray (upper right) and the 
radii from (6) to (8) formed another ray (upper left), (g) Finished web of T. epeiroides. The web was divided into 
three parts (rays). 
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Hoi 5ELt:3 i, MS^^iaW-tSo ^hx, -f 

^'t:oS»*^ia»fLfcil:^'t:-3:3;^5gf)4-#|£2, (Fig. 4-c), 

{ 4 ) 

3 i ^'■^(ii ^LX, H Ltg|5^±^-t;-«i^la0 &;?)Sib|frfcfc 

liafcitCLt^^'Oitifi-r (Fig. 4-d)o 'AK, (Fig. 4-d 4=©®) 

5|^ic§F>ic^x*@®®*|WHilcL-rt (Fig. 4-e,f)„ AK, AIjO^ 

l3F©;5'x^iilt iJ6?> (Fig. 4-f,g)„ 

1: © J; 5 A—M<^frW}t^^ (>. *5*5i'"^©i L# ray ^i-o < hhZ-hAxi) 

So *^ib®i<%fc2(?!|(t©®'lt4T:^O^x^^l'-=e;i)'il9$'fc$'4ifeSiii^4dr-f, £;&±:i^© 

20 © ray <DB0tLX, k t ^XiAcfzAXii^tZo 'Ot >), ray it^:^±yyK 2 

o, ^FLr^§lxfc:feTl5©l'o©3IE;iiirF>itS®fc;:ir*:S (Fig. 4-g)„ 

(5) 

i©J:5&L-C ray ^^)S$-tlrS i ^-tiiiitS'+lJi&H 0 , i trapline ^fc<- 

(Fig. 5-a)o 

trapline tiigSg©ftig®ii@;4»P>#tELt:i'fc©^'i 1 fij-t:', flil© 1 i?l)'t;1i#ili>F>t¥lEL'ri'* 
fi^-otZo AXifzisb trapline ofco 

<i¥©}f3i::^a(cc(,'r> 

tiiizE© i 5 tsiAMx 1’ -titli 

(Fig. 5-a)o ^ 

xxmAx^fzE:,^A-A<om^^ 

i F-tr®ifc<* ()^44-Cl' 
fc^^ffptSc-Oo ^Si, 4-f 
t;'Hii*(4r Lr 

S J: 5 KLX7cX>-^(S<!^Mi>fz 
Hi (Fig. 5~b), tc 

Sf o-rLf 5o 

-ofzyoiHX>^X^-i:fz <-® 
fuA^hm'M'f A<Dtzi^tiZ, 

* 7 * 7 

Lf 5o ffiKfc 

i* 0 -o < i, b»t^'0 

S:©|^^-C-t<o i©Bt!-c. 

5 t;lt(£ < l=a©ii 

ALX, i©tfl^ 




Fig. 5 Predatory behavior of T. epeircides. (a) The 
spider held up the web with a trapline in the center, 
(b) When an insect was struck the web, the trapline 
was released, therefore the web sprang back and 
caught the insect. 
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-C'# Robinson (1975) Kliik a *"^' "C'ii, if 

(Foelix, 1982), 

^21 r:^^;lc|l^L7;4 t-C', ttf^+'L'KL-C v 7:^|n] (TffI) ©^ L, (rt 

fill) ©^r*«7:<*5J; 

4^)fer)lrt'lxfct?ti^it:'lilAgSFL, •t}i|f|©*>*»o7;73l«l©gLlT.7c^ i© 

i tSL^7c^*^«SfL© ray icf i i i *'*«><, ^©fl, fRlferS ^ 

i;(a))ir L-Cjfx.2>*s Jl*©*'*‘7 /-cfiflr, 4<;-t;'t*»4L7ct 

O o 

i i-ti'tttli© J: 5 7j:il'l?li'f*^r,s>ix.'C, ur* 7 * 7 ©«©i±i*r'OV C-C^ 

fcl'c 

Levi (1978) li 7 *0||ii*i*ft©7!)r'^l©ia:*'0*»5*-^ifei:t©?)o i©4i't:1Stt TFlIilt^'-e 
;5;3^^wr*^'-4;^ffi-%,£,g.t3:iC)f|5UtiL7:§'/c4©, -Ot (> ^-t© food niche (ciUfEL-Cl' 

2)©-C-i, 9, ^iteoi^f4Ei'-^i«t^ i;"l9:ir7:-fj r®©|x;sijniffjl-c- 

#■?)*' 4^nFiTcl'J L*‘L7x*'iF,, Levi (1978) ©ifS^Eli. =1" 

< Fl'fff (stabilimenta) ©41^'. (closed-hub) (open-hub) i I'-^/cltlx 

0M'®ft)4:|||©#®4rJg)S4 L'r*iit©OT^rffl©ibK2i*^5:*^©#'^4-Lt©S©-t:'* 0, Hfi 
ja4=)g|ifTi!»S.ci'gi|}f atrfjTc L7ofclfT;li/3:i 

^(Dtzit) Eberhard (1982) H, Levi (1978) © r^'Tt: < i 4||i©xiF'l'7 ©1' <-oA^©]!)}!: 
iffl7^©^'-|Hf¥©H^©fB®i i © 5 jtliffl^.&4;i7.:±7:'7cfc-*»©, TL 

Lfb, i ©ffiiilili t)a-«lfT«)©^H(f^5^)'Sf=±<7)iift t L-C®*-onltgtt^SS L-C i' b 
tLX. itlf • ffl«)l7ki*©f4fi4ri4lHtc®i!lfbLWrL7co ^Lr, 4:©li!i'5i|f 
bi*7clSa^*‘4bl^WC^>il5^t7ciif44='l4‘9t#®i4:^'j; < ~&LX^ 1 r3Ei4-4>f4©Mll^if 

^^X', Eberhard (1982) ©^fpiC^jo'C, i ©US'C'^l.T; * 7 * 7 ©-t 7’. c^iei- 

roides ©)g|ifj'®i i: filf©ffi4ifTi!l*'b Cl © ^ ^ ©Etl^4^#4.'C"?<fcl'o 

* 7 * 7 ;^"-t©)i-|iillS4r<7<,b i 3 7 4^4^11 O #?4_b 4-t:'ttl^)i©P3||*J*?Sb 7-t©ii@i;^< 
|SJ L-C'^ibo “Of (), C©I 14 * 4 -C'H:* 7 * 7 7"*©^jj!c44i7c|||'t;'(i)*L'C4<?)i i ©Tcl't L 
t*'|s|©+*r?flEL7:©b©'C-*bo 4:L-t, i©itfiicc Lt*>»i4.!4lb4L«!'ja4lt^'x4^*'i 
i:4;■4-'©^■^Jr^|5^l6bi^'t: ray *44bK, 4:©|;BS:i L §• (no hub) ttj:Z>h><dX$)i>o 

l?)i©nil^3Sb ^^•©ia-lllilS-T:-, 3 74i4-ii(i|?.4.7E|t©t L§-4-f4b)igtcti®7Rr(ii 

Li--s;gb7iH-t;'i Lticiifi44^M4rJPx.7j:©ii-i' 7, k i L^+*4-iig 

4,(50 0 Ifl i Lg- (open hub) 4-tb44 7", ® 7 * (i i L §--7.,gb i i L 4©^ 

rtafc-flCK^^i^^b < tLi-B-f ^4 7", ©3-7rE4)-$Ltb (ff'K flj, 5ft|g^)o 4-b*'i*7*7 
7"^-©4:lili±4E© 3 7 4 7"i;(i^.7j: <), ® 7 *Li--Nigb 4 i Li45i®4l7J 0 7 r4i:4r 4 4 
ft ray 45©< 0 L i (-^"fb 7 4 7’© 7 * 7j;©7:'^b (Eberhard (1982) H;i4Lb4 74 7' 
©41-Fi, * 7 * 7 7'^f4®4’- 7 -7 7'7e Ogulnius pullus Bosenberg et Strand ©If© J; 5 
L Li©i:©«11r7 4 7®4 L, L Lif-^sSbilS^r 5-oi-cK^^Ltftb), 
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m-m m ^ - 


■04 6, * 7 * 7 M.W: 

L 2>o 5 ic, 

* 7 * 7 7^olg||iig^J:bK'f-?,|® 6 fc*si'-CH, i© 7-ti4^a©n 

ll^!R2> WSlb) Lfc4cDi#£i74i?)l7(tt:-, -1:©^-* 7*7 

7'-e;ei>P>^a©Ri3*Jlfei:fc- ^LX, Eberhard (1982) ®7 

Araneoidea l^X<0:ii 7 A 7 Theridiosomatidae ©iSL 

ri '60 

HtXii, &-tf'*7*7^"-t©Rr^ttiL^4r7t< L-CL4ofc©/-d^>5;?)>o 

(Eberhard, 1972; ffiS M, 1983)„ 

(D^ 6 Cl i , c: L 

Cli, ©2*'t:-*So *7*7^'*©*1?r(il£*©ft^(;;4>6i:L^*;4»l¥SL7j;l'©-t:-tt7j:<, ft 

^tt^Cf£l'o -04 6, i Lt*©—■o©S:ilJ©5-4,®roi'-C(i-ii-St7c$|t4:i'2,fclt-t?cfe;5e “f 
5i, H Lt*©ffi-*fciJ:'^T:%7it>54i2>-7-f 9-7,ait@© r;»7^^©P58c5‘<%t7£< 7£5iiJ 
tC-cfe65o Li»L, i:©-7d-9-xi,igi,4L2,ti^*;t-C-f?>|?^&(4^|t7£6©aiA'C;fc^$o 
* 7 * 7^-*aF)UKl!L7cJ; 5rRIH*n$ftli^&L'rti|4i)^oi©5#l|/j:gtt^4o'ri'2.o 4 
L4, l:®RI|m Lt;^!;?)';cfe':>7;ii-5<i:, ^ ‘OXC 

:: kir^nimxi>?>o -^©Ti^jr, £© 7 -tit, CiL#-^^®@IL, i ©lig-c-ray 4ro 

i ^ xi}t(4o^'lg,S4L, § >7 ?> (b ix 2i o d ©7cfc—13:? 7 - 

;^^©^']B«f£TL, RUtti 6Ritt®lc:7£6^'i-< 7j;5©'t;-cfe?>o 04 6, * 7 * 7 L t 

il'$ i©7-=ea[|©gl4^BTtglcL-Cl'5©-t:-}i*:©7c65;4v ^fC, i L< 
fs:^fc^K, ^ ^■©,|p:S:lc4i./Ci'ray 

^04 4 4 6 4 7j:7d©-1;-*5„ 


ffiS m t 186 Wizcm® 2-12-19), DriS*- (t 185 

3- l-6-6)o laUfrUii 7 * 7 ?'^'®||l©ii^fcoi''t:®— 

6; 7 * 7 X^(Dmm'^ t ftflf)ifi''®)4-il^Lfco i © 7 Xr ©(g?)RSltt;*:S^ ^ - 71;'* O7co 
llrfii- L#/4‘7 j:< i5:*©7 x^7)>i4i,5#a-t;'4 iidf^lxTA'l-Co 7 * ticii,Q,,tcjoi,'4: 
trapline 1 *©:^;7;-|14:)!r;x‘ri':5©-T:-S|tffe i 5 4"*^!- 410:7 61IL7c4biefC4C7 7: 

©Tio I:*4'*r4:4^?>4i©*««#jfe7;4i, ce©7;»||(i?il4»it2>J; 5rM6l?:*4i|{}»-t:L 

4 7fc„ 

iaillaiS4iiCi£L7c„ t©»lft^atti Lt4;i Lt#:*i)f^77i|liaSli7cni|4(5f|EJ: 5tc3gf4 
lx?>©7i44 f^l-^©gl?^^4iiiiC4lS]64Lfc,i L#4/i:77c„ i©-)i©)g||iig(i* 7 * 7 7':t4'C 
Rli^?I2> 7*©|li7fe4' 14311 : 4 : i-Tii 44i7i:i§L-Cl'4o 
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